The clathrin-associated protein complexes are heterotetrameric structures believed to interact with clathrin and with membrane components of mammalian coated pits and coated vesicles. I have identified a yeast homolog of the mammalian "-type large chains, suggesting the existence in yeast cells of clathrin-associated protein complexes. A sequence comparison between the putative yeast "-type chain and its mammalian counterparts shows that their amino-terminal domains are related over their entire length and that their carboxyl-terminal domains diverge completely. This observation is consistent with our earlier proposal (T. Kirchhausen et al., Proc. Nati. Acad. Sci. USA 86:2612-2616 AP complexes isolated from calf brains appear to interact in vitro with the cytoplasmic domains of several membrane proteins destined for vesicular traffic (4, 12). The APs are heterotetrameric structures consisting of two large chains of different types (cx and or -y and 13'), a medium chain, and a small chain (1, 15; W. Matsui and T. Kirchhausen, Biochemistry, in press ). The mammalian chains, with -950 amino acids, have two structural and functional domains (6). The amino-terminal domains (-580 amino acids) are highly conserved regions believed to interact with clathrin and with most of the other protein components of the AP complex (2, 5, 6, 15; Matsui and Kirchhausen, in press). The carboxylterminal domains (-369 amino acids) are independently folded domains of variable sequence which are postulated to interact with the cytoplasmic domains of membrane proteins (5, 6; Matsui and Kirchhausen, in press).
The clathrin-associated protein complexes are heterotetrameric structures believed to interact with clathrin and with membrane components of mammalian coated pits and coated vesicles. I have identified a yeast homolog of the mammalian "-type large chains, suggesting the existence in yeast cells of clathrin-associated protein complexes. A sequence comparison between the putative yeast "-type chain and its mammalian counterparts shows that their amino-terminal domains are related over their entire length and that their carboxyl-terminal domains diverge completely. This observation is consistent with our earlier proposal (T. Kirchhausen AP complexes isolated from calf brains appear to interact in vitro with the cytoplasmic domains of several membrane proteins destined for vesicular traffic (4, 12) . The APs are heterotetrameric structures consisting of two large chains of different types (cx and or -y and 13'), a medium chain, and a small chain (1, 15; W. Matsui and T. Kirchhausen, Biochemistry, in press ). The mammalian chains, with -950 amino acids, have two structural and functional domains (6) . The amino-terminal domains (-580 amino acids) are highly conserved regions believed to interact with clathrin and with most of the other protein components of the AP complex (2, 5, 6, 15; Matsui and Kirchhausen, in press). The carboxylterminal domains (-369 amino acids) are independently folded domains of variable sequence which are postulated to interact with the cytoplasmic domains of membrane proteins (5, 6; Matsui and Kirchhausen, in press).
The sequence alignment between the yeast 1-type chain candidate and the two available species of mammalian chains (6, 14) is consistent with the proposed structural organization of these proteins. As an example, Fig. 1 shows that the sequence alignment of the yeast 1-type chain with the rat brain chain is optimal over the entire aminoterminal domain of the proteins (-580 amino acids), displaying 34% identity (or 58% similarity, allowing for conservative changes) with 14 gaps, most of them less than 3 amino acids in length. Similar results were obtained in a sequence comparison with the related rat brain 13' chain (data not shown). However, the remaining sequence of the yeast protein (-100 amino acids) is unrelated to the carboxylterminal domain of either of the mammalian 1-type chains. The sequence divergence starts almost precisely at the location of the tryptic cleavage point defining the boundary between the amino-and carboxyl-terminal domains of the mammalian e chain (6) . The extent of this sequence divergence does not allow me to establish whether the yeast homolog is more closely related to the mammalian e chain of the AP-2 complex (which is associated with coated structures from the plasma membrane) or to the mammalian 13' chain of the AP-1 complex (associated with coated structures of the Golgi complex). Furthermore, the yeast homolog does not show the preponderance of proline and glycine residues found in the hinge region, between the amino-and carboxyl-terminal domains of the mammalian chains (6). These results suggest that the putative yeast protein is also divided into two regions, each of a different function. The highly conserved amino-terminal domain may participate in contacts with other conserved proteins present in the coat. Two candidates for such interactions are the yeast clathrin heavy chain (11; S. Lemon, unpublished data) and the recently uncovered yeast homolog of the small chain of the mammalian AP complexes (T. Kirchhausen, A. C. Davies, and S. Frucht, submitted for publication). The second functional region of the yeast homolog of the 13-type chains corresponds to the carboxyl-terminal domain. This portion of the polypeptide chain, which is more variable in sequence, may establish contacts with the tails of different classes of proteins presumably located at the cytoplasmic face of the membrane engulfed by the clathrin-coated structures.
I conclude that the clathrin-coated structures of yeasts contain AP complexes. Although direct biochemical confirmation for the actual quaternary composition of the yeast AP complex(es) is still required, it is interesting that at least one group of polypeptide chains with apparent molecular masses in the range of 80,000 to 100,000 Da copurifies with yeast coated vesicles (7, 10) . Since this size range includes the predicted molecular mass of the yeast 1-type chain homolog described here, I propose that these bands correspond to the large chains of the yeast AP complex. 
